In this paper, making use of method in paper of Shyuichi Izumiya and Nobuko Takeuchi we obtained some characterizations for timelike Ruled surfaces in Minkowski 3-space . Also we studied cylindrical helices and Bertrand curves from the view point of the theory of curves on timelike Ruled surfaces.
Basic Notions and Properties
Let R 3 = {(x 1 , x 2 , x 3 ) | x 1 , x 2 , x 3 ∈ R} be a 3−dimensional vector space, x = (x 1 , x 2 , x 3 ) and y = (y 1 , y 2 , y 3 ) be two vectors in R 3 , the pseudo scalar product of x and y is defined by x, y = −x 1 y 1 +x 2 y 2 +x 3 y 3 . We call (R 3 , , ) a 3− dimensional pseudo Euclidean space or Minkowski 3− space. We denote R Let α : I → R 3 1 , α(t) = (α 1 (t), α 2 (t), α 3 (t)) be a smooth regular curve in R The arc-length of a spacelike curve α, measured from α(t 0 ), t 0 ∈ I is
Then the parameter s is determined such that α (s) = 1, where
. So we say that a spacelike curve α is parametrized by arc-length if it satisfies that α (s) = 1. Let us denote t(s) = α (s) and we call t(s) a unit tangent vector of α at s. We define the curvature by
If κ(s) = 0 then the unit principal normal vector n of a timelike curve α at s is given by α (s) = κ(s).n(s).
For any
1 , the pseudo-vector product of x and y is defined as follows:
The unit vector b(s) = t(s)Λn(s) is called a unit binormal vector of the curve α at s [2, 7] .
Let α be a timelike curve in R 
where τ (s) is the torsion of the curve α at s. For any unit speed timelike curve α : I → R 
We define a vector field
along a timelike curve α under the condition that κ(s) = 0 and we call it modified Darboux vector field of a timelike curve α. 
In this case the Bertrand mate of α is given by
Curves on Timelike Ruled Surfaces
Let α : I → R parametrized by arc-length. The tangent vector field of a timelike curve α will be denoted by t.
A spacelike straight line,
where the scalars a i (t) ∈ R for all 1 ≤ i ≤ 3, are the components of the director vector at the point α(t), can be chosen so that the director vector of and the tangent vector of a timelike curve α are linearly independent at every point of a timelike curve α. As moves along a timelike curve α it generates a Ruled surface given by the parametrization (I × R, Ψ), where
which can be obtained in the Minkowski 3-space R 3 1 . We call α the base curve and the director curve. The straight lines v → α(t) + v (t) are called rulings [9] .
In this section we study cylindrical helices and Bertrand curves from the view point of the theory of curves on timelike Ruled surfaces. Here, we say that a timelike Ruled surface Ψ (α, ) is a developable surface if Gaussian curvature of the regular part of Ψ (α, ) vanishes. By these facts, we now pay attention to Gaussian curvature and mean curvature of timelike Ruled surfaces. Let (t) = 1. It is easy to show that Gaussian curvature of Ψ (α, ) is
and mean curvature of Ψ (α, ) is
where
In particular Gaussian curvature of the rectifying developable of a timelike curve vanishes and mean curvature of the principal normal surface of a timelike curve is 
. ( If assume that any two of the above three conditions hold, then the other condition holds.
We remark that the above conditions are respectively equivalent to the following conditions:
(1) <γ (s), α (s) >= 0. Since the rectifying developable of a cylindrical helices is a cylindrical surface, we have the following other characterization of cylindrical surfaces as a simple corollary of Theorem 2.1.
Corollary 2.2. Suppose that Ψ (α, ) is a non-singular developable surface. If there exist a cylindrical helices with non-zero curvature on Ψ (α, ) which is a geodesic of Ψ (α, ) then Ψ (α, ) is a cylindrical surface.
